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motion, acting outwardly on one side of the orbit and inwardly on the other.
Now all known conditions of matter exhibit pressure or force per unit of area. This pressure is of the two sorts already mentioned, viz: first, the passive resistance to external forces which is exhibited at its best in the solids; and, secondly, the spontaneous expansive pressure which is best exhibited in the gases. But all known forms of matter exhibit both of these phenomena. There are no known solids so dense and hard that they do not exert some slight expansive vapor-pressure, although the passively resistant form of pressure is overwhelmingly more prominent. On the other hand, there are no known gases so diffuse that they do not exhibit some slight resistance to deformation, called "viscosity," such as is familiar in all liquids and solids, although their gaseous characteristics are overwhelmingly more prominent.
Therefore, since both sorts of pressure are to be found in finite degree in all cases, and since neither sort of pressure can be explained mechanically without finite eccentricity of orbit, it must be assumed that all molecular orbits are somewhat eccentric. Neither circular nor rectilinear orbits are possible.
This supposition agrees, too, with the mechanical principles developed in the Third Paper: That eccentricity of orbit could be removed only by radial action, and therefore that, as the eccentricity decreased and the radial phenomena became less and less, the difficulty of further reducing the eccentricity became greater and greater; so that it is unimaginable that eccentricities should ever be reduced to zero, by activities depending upon the eccentricity for their effectiveness. Zeros of pressure and zeros of eccentricity of orbit must be alike dismissed from consideration, as conditions impossible of occurrence in nature, constituting limits which may be approached but never reached.
The same is true of infinity of eccentricity, or zero of curvature, of orbit Radial departure between two bodies can be created only by tangential action at periastron, as in the illustration of the cannon-ball. Therefore some radial component must always be retained. It is impossible to imagine tangentially imparted intensity of -adial motion ever getting to the point where there was no tangentiality; or where, in other words, the orbit had ceased to be a hyperbola and had become a straight line.